Summary. Plasma prolactin concentrations were higher (P < 0\m=.\001) in newborn red deer calves whose mothers had been maintained for the last 14 weeks of gestation in long days (18 h light) (group L, n = 9) than in those whose mothers had been kept over the same period in short days (6 h light) (group S, n = 5). Plasma prolactin concentrations in the adult hinds were higher (P < 0\m=.\001) in group L than group S at 4\p=n-\10 weeks before parturition; they were similarly high around parturition and fell thereafter to baseline values after 7 weeks.
Introduction
Prolactin secretion is highly responsive to changes in photoperiod in adult red deer and sheep (Brown et ai, 1979) , being high in long days and low in short days. These changes are mediated by the pattern of pineal melatonin secretion (Brown & Forbes, 1980; Kennaway et ai, 1983) and there is now evidence that the ovine fetus is sensitive to circulating maternal melatonin. Melatonin readily crosses the ovine placenta, producing a diurnal rhythm in melatonin concentrations in fetal plasma (Yellon & Longo, 1987; Zemdegs et ai, 1988) which is abolished by maternal pinealectomy (McMillen & Nowak, 1989) . Prolactin does not cross the ovine placenta (Thomas et ai, 1975) but alterations in the maternal photoperiod in late gestation induce changes in plasma prolactin con¬ centrations in fetal (Basset et ai, 1989) and neonatal lambs (Ebling et ai, 1989) . This suggests that the fetus can respond to the maternal melatonin signal; and putative melatonin receptors have been identified in the brain and pituitary of fetal lambs (Helliwell & Williams, 1990) . More recently, similar putative melatonin receptor sites have been identified in fetal and newborn red deer (Helliwell et ai, 1991 (1987, 1989a) . Inter-and intra-assay coefficients of variation were 12 and 4%, respectively, determined at concentrations of 73-8 and 75-4 ng ml-1, and sensitivity averaged 4ng ml"1.
Statistical analysis
Mean birth and weaning weights were compared by Student's ; test. Prolactin data were subjected to analyses, using genstat 5, aimed at minimizing the effects of large variabilities. Birth to 21-day values for calves were averaged over 3 days and compared by t test. Exponential curves were fitted to the daily mean prolactin values, using a standard least-squares technique, to describe the temporal changes in prolactin over the 21 days. Values for calves from birth to 14 weeks were averaged over defined periods and analysis of variance was applied using a split-plot arrangement to allow for repeated measurements. Prolactin values for hinds were also averaged over defined periods and the groups compared by / test with adjusted degrees of freedom to allow for differences in variability between the groups.
Results
All surviving calves born to group L hinds were male (n = 9), so that data from only the male calves born to group S hinds (n = 5) and data only from corresponding dams (L, = 7; S, = 5) are presented. AU calves were singletons; (data from two group L dams are excluded since blood samples were not taken after parturition).
Mean ( + sem) birth weights (7-5 + 0-46 and 7-4 + 0-21 kg) and 14-week weaning weights (36-9 + 0-77 and 37-5 +1-21 kg) did not differ significantly between group L and group S calves, respectively.
On day 2 after birth (mean of days 1-3) group L calves had significantly higher concentrations of plasma prolactin (P < 0001) than group S calves (Fig. la) . Thereafter, group L values declined exponentially (P < 0001) to the same as those in group S, whereas group S values did not alter significantly over this period.
Over the longer 14-week postnatal period (Fig. lb) Analysis of the mean prolactin concentrations for the hinds (Fig. 2) revealed that prolactin values were significantly higher (P < 0001) for group L than for group S 10-4 weeks before partur¬ ition (i.e. 4-10 weeks following start of daylength treatments) and 2-5 weeks after parturition ( figure) and group S (bottom of figure) . (Thomas et ai, 1975) , which is similar in type to the cervine placenta (see Steven, 1975) , nor through ewe's milk (Ebling et (Ebling et ai, 1989) . Conversely, group S calves showed no significant neonatal changes in prolactin secretion, suggesting that they were initially still perceiving intermediate days as short days; however, after about 5 weeks (Fig. 1 b) (Fig. lb) , in the absence of any further change in photoperiod, provide clear evidence for a longer term influence of pre¬ natal photoperiod. The observed changes after the predicted responses may reflect the development of refractoriness to the ambient photoperiod, or the differential programming in utero of an endogenous rhythm of prolactin secretion with an apparent periodicity (from peak to trough) of about 9-10 weeks.
Prolactin secretion responded initially as predicted in the pregnant hinds, rising in long days and remaining low in short days. However, short days failed to prevent the characteristic periparturient prolactin surge, as reported previously for melatonin-treated hinds (Adam et ai, 1989a) ; it was considered unlikely that this rise was due to developing refractoriness since hinds given melatonin (mimicking short days) over prolonged periods do not become refractory (Adam et ai, 1989b) . There was perhaps evidence of some refractoriness to long days from the spontaneous decline in prolactin concentrations after about 8 weeks, but again this failed to prevent the peri-parturient rise.
After parturition, prolactin responses to the photoperiodic change shown by the adult hinds (Fig. 2) (Adam et ai, 1989a) . The fact that group L values remained significantly higher than group S values 2-5 weeks postnatally was thought to reflect a displacement of the decay curve for prolactin from a later and slightly higher peak (Fig. 2) . There was no significant difference between the groups from 5 weeks onwards and 'baseline' levels were maintained from about 7 weeks. Interestingly, although both groups were apparently reading intermediate days as short days, the 'baseline' prolactin concentration achieved postnatally in intermediate daylength was actually higher than the 'baseline' concen¬ tration shown in short days prenatally (Fig. 2) 
